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Bilateral Pachychoroid disease with type 3
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Abstract
Background: We report a case of bilateral pachychoroid disease with type 3 uveal effusion syndrome (UES) in one
eye and central serous chorioretinopathy (CSC) in the contralateral eye.
Case presentation: A 65-year-old man presented to our department because of decreased vision. Visual acuity was
16/20 in the right eye and 2/20 in the left eye, with normal axial lengths. The left eye was diagnosed with CSC and
underwent photocoagulation 8 years ago. The right eye showed inferior non-rhegmatogenous retinal detachment
and peripheral choroidal detachment. Macular optical coherence tomography showed submacular fluid in the right
eye, pachychoroid in both eyes, and choroidal thickness of 565 μm in the right and 545 μm in the left eye. In both
eyes, fluorescence angiography showed window defects and mild fluorescence leakage, and indocyanine green
angiography showed dilated choroidal vessels, mild choroidal hyperpermeability, and mild dye leakage. The left eye
was diagnosed with chronic CSC. Initially, chronic CSC was also suspected in the right eye. However, photodynamic
therapy failed, with worsened retinal detachment and visual acuity. Pachychoroid in the peripheral fundus (choroidal
thickness 820 μm) was observed only in the right eye. Based on these findings, UES was diagnosed in the right eye.
Sclerectomies were performed. The absence of scleral thickening and glycosaminoglycan deposition led to a final
diagnosis of type 3 UES. The procedure was not effective, due to connective tissue regeneration at the sclerectomy
sites. In the revision surgery, mitomycin-C was used with sclerectomies. One month after surgery, retinal and choroidal detachment disappeared, visual acuity recovered to 8/20, pachychoroid in the macula and peripheral fundus
decreased, and choroidal thickness decreased to 352 μm in the macula and 554 μm in inferior peripheral fundus.
Conclusions: Pachychoroid in the posterior pole was the common finding in type 3 UES and CSC, although extensive pachychoroid in the peripheral fundus may have caused retinal and choroidal detachment in the eye with type
3 UES. Full-thickness sclerectomies with mitomycin-C improved pachychoroid in the peripheral fundus and resolved
retinal and choroidal detachment, clearly indicating that the sclera was the main cause of type 3 UES.
Keywords: Case report, Central serous chorioretinopathy, Full-thickness sclerectomies, Pachychoroid, Type 3 uveal
effusion syndrome
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Background
In 1963, Schepens and Brockhurst [1] described nonrhegmatogenous retinal detachment as a specific type
of uveal effusion. In 1975, Brockhurst [2] described
nanophthalmic uveal effusion, in which the thick sclera
associated with small eyes compresses the vortex veins,
resulting in retinal and choroidal detachment. In 1982,
Gass and Jallow [3] reported uveal effusion syndrome
(UES) as a disease entity of idiopathic detachment of the
choroid, ciliary body, and retina.
Since 1982, UES has been classified into two types:
nanophthalmic UES and idiopathic UES. The classification of Uyama et al. in 2000 [4] divided idiopathic types
into type 2 UES and type 3 UES, and this classification is
currently used worldwide. In type 2 UES, the eyeball size
is normal with scleral abnormalities, and in type 3 UES,
the eyeball size is normal with no scleral abnormalities.
In the report of Uyama et al. [4], two eyes (two
patients) that showed no scleral thickening and no glycosaminoglycan deposition were classified as type 3
UFS, and subscleral sclerectomies (sclerectomies under
the scleral flap) were not effective in these eyes. Since no
reoperation was performed, the cause of the ineffective
subscleral sclerectomies was unknown. Terubayashi et al.
[5] reported a case of type 3 UES in which sclerotomies
were not effective, and vitrectomy, phacoemulsification,
and silicone oil tamponade were performed with favorable outcomes. Thus, in previously reported cases of type
3 UES, when subscleral sclerectomies or sclerotomies
were not effective, the cause of recurrence was unknown
because scleral surgeries were not performed again.
We report a case of bilateral pachychoroid disease with
type 3 UES in one eye and chronic central serous chorioretinopathy (CSC) in the contralateral eye. Both eyes
showed similar findings in the posterior pole on fluorescein angiography (FA), indocyanine green angiography
(ICGA), and optical coherence tomography (OCT). In
the eye with CSC, the lesions were mainly localized in the
macula and photocoagulation was conducted. In the eye
with type 3 UES in which retinal and choroidal detachment occurred, full-thickness sclerectomies alone were
not effective, but mitomycin-C with full-thickness sclerectomies achieved favorable outcomes.
Case presentation
A 65-year-old man presented to our hospital with chief
complaint of decreased vision in his right eye. Eight years
ago, his left eye was diagnosed with CSC and treated with
conventional focal photocoagulation in another hospital, but relapsed a few months later. A systemic disease
workup excluded rheumatic diseases and other systemic
diseases.
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His corrected visual acuity was 16/20 in the right eye
and 2/20 in the left eye. Axial length was 22.44 mm in
the right and 22.52 mm in the left. Intraocular pressure
(IOP) was 11 mmHg in the right and 17 mmHg in the left.
Shallow anterior chamber was seen in both eyes; 2.17 mm
in the right and 2.55 mm in the left, but there were no
inflammatory cells in the anterior chamber and vitreous.
Fundus photograph of the right eye showed inferior
non-rhegmatogenous retinal detachment and peripheral choroidal detachment (Fig. 1a). Descending atrophic
tract was seen in the left eye as a finding of chronic CSC
(Fig. 1d). In the right eye, OCT at the macula showed
submacular fluid and pachychoroid, with choroidal
thickness of 565 μm (Fig. 1b). In the left eye, macular
OCT showed outer retinal degeneration and pachychoroid, with choroidal thickness of 545 μm (Fig. 1e). In the
right eye, OCT of the inferior periphery showed retinal
detachment and pachychoroid, with choroidal thickness
of 820 μm (Fig. 1c). In the left eye, OCT of the peripheral
fundus showed no pachychoroid (Fig. 1f ).
In the posterior pole of both eyes, late-phase FA
showed window defects and mild fluorescence leakage
(Fig. 2a, d), early-phase ICGA showed dilated choroidal vessels (Fig. 2b, e), and late-phase ICGA depicted
mild choroidal hyperpermeability and mild dye leakage (Fig. 2c, f ). Fundus autofluorescence (FAF) image of
the right eye showed hyperautofluorescence with central hypoautofluorescence in two locations and hypoautofluorescence consistent with retinal detachment
(Fig. 2g). FAF imaging of the left eye showed hyperautofluorescence consistent with the descending atrophic
tract from the macula and two central areas of hypoautofluorescence. Pachychoroid was found corresponding to
the descending atrophic tract (Fig. 2h). The left eye was
diagnosed with chronic CSC. Based on the presence of
submacular fluid and pachychoroid, the right eye was
initially suspected of having severe CSC and treated with
photodynamic therapy for the two fluorescent leaks.
However, fluorescence leakage and pachychoroid did not
improve, and retinal detachment and choroidal detachment spread further. Since peripheral pachychoroid
was found only in the right eye, the right eye was finally
diagnosed as UES rather than chronic CSC. The patient
was followed conservatively because of good visual acuity. Two months later, retinal and choroidal detachment
progressed in the right eye (Fig. 2i), and visual acuity
decreased to 12/200.
Full-thickness sclerectomies were performed in the
right eye. In each quadrant, a 2 × 2 mm full-thickness
sclerectomy with a 4 × 4 mm partial scleral flap was made
at 8 mm from the limbus. At the end of the surgery, the
four scleral flaps were resected (Fig. 3a). Since there was
no scleral thickening and no glycosaminoglycan deposits
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Fig. 1 Fundus and OCT findings of the right eye (a-c) and left eye (d-f) at the initial examination. a The right eye shows non-rhegmatogenous
retinal detachment and choroidal detachment. b Macular OCT shows submacular fluid and pachychoroid, with choroidal thickness of 565 μm
(up-down arrow). c On OCT of the periphery, the choroidal thickness is 820 μm in the inferior peripheral fundus (up-down arrow). d Descending
atrophic tract was seen in the left eye as a finding of chronic CSC. e Macular OCT shows pachychoroid, with choroidal thickness of 545 μm
(up-down arrow). f OCT of the periphery shows normal choroid. OCT: optical coherence tomography, CSC: central serous chorioretinopathy

on histopathological examination, the diagnosis was
confirmed to be type 3 UES. Postoperatively, choroidal detachment was resolved gradually, but the bullous
retinal detachment did not improve even after 1 month.
Therefore, reoperation was performed.
In the second surgery, the sclerectomy sites were found
to be adhered to the tissue of Tenon’s capsule, and connective tissue regeneration was observed (Fig. 3b). Therefore, full-thickness sclerectomies were performed in the
two inferior quadrants. Then, subretinal and choroidal
fluid was drained by irradiating the full-thickness sclerectomy site with an intraocular laser probe (532 nm
laser) (Fig. 3c). When the sclera was compressed, a large
amount of yellow, highly viscous retinochoroidal fluid
was drained. Because of the low IOP, saline was injected
into the vitreous to correct the IOP. The retinal and choroidal detachment disappeared when the fundus was
observed immediately afterwards. After the second surgery, the retinal detachment and choroidal detachment
were almost resolved, and visual acuity improved to
12/20. However, 1 month after surgery, retinal detachment exacerbated and generalized choroidal detachment
also appeared, and visual acuity decreased to 8/20.
In the third surgery, the scleral site had adhered to the
Tenon’s capsule with complete connective tissue regeneration (Fig. 3d). For this reason, the Tenon’s capsule
tissue was removed, full-thickness sclerectomies in the
two inferior quadrants were performed, the surrounding

sclera was coagulated with diathermy (Fig. 3e), and 0.04%
mitomycin-C was applied for 3 min (Fig. 3f ).
One month after surgery, retinal and choroidal detachment disappeared (Fig. 4a), and visual acuity improved to
8/20. In late-phase ICGA, choroidal hyperpermeability
and dye leakage improved (Fig. 4c). The pachychoroid in
the macula and peripheral fundus decreased, and choroidal thickness decreased to 352 μm in the macula (Fig. 4b)
and 554 μm in the inferior periphery of the fundus
(Fig. 4d). FAF imaging of the right eye showed hyperautofluorescent spots over a large area of the fundus (Fig. 4e).
FAF imaging of the left eye showed hyperautofluorescence corresponding to the descending atrophic tract
from the macula, as in the initial examination (Fig. 4f ).

Discussion and conclusions
Uyama et al. [4] classified two eyes that did not show
scleral thickening or glycosaminoglycan deposition as
type 3 UES, and subscleral sclerectomy was not effective
for these eyes. However, reoperation was not performed,
and the cause of the ineffective subscleral sclerectomies was unknown. In the present case, the left eye had
undergone conventional focal photocoagulation twice in
the past and fundus examination depicted a descending
atrophic tract, which is known to be a characteristic finding of chronic CSC [6]. Thus, the left eye was diagnosed
with chronic CSC.
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Fig. 2 Angiographic and FAF findings at the initial examination (a-h) and before surgery (i): right eye (a-c, g, i) and left eye (d-f, h). a, d In the
posterior pole of both eyes, late-phase FA shows window defects and mild fluorescence leakage. b, e In both eyes, early-phase ICGA images
depict dilated choroidal vessels. c, f Late-phase ICGA images of both eyes depict mild choroidal hyperpermeability and mild dye leakage. g FAF
image shows hyperautofluorescence with central hypoautofluorescence in two locations and hyperautofluorescence consistent with retinal
detachment. h FAF imaging depicts hyperautofluorescence consistent with the descending atrophic tract from the macula. Pachychoroid is
found corresponding to the descending atrophic tract. i One month after surgery, retinal and choroidal detachment progressed. FA: fluorescein
angiography, ICGA: indocyanine green angiography, FAF: fundus autofluorescence

The right eye with submacular fluid and choroid was
initially suspected of having severe CSC. Photodynamic
therapy has been reported to be effective not only for
chronic CSC [7] but also for CSC with choroidal detachment [8]. We therefore performed photodynamic therapy
for the fluorescent leakage in the right eye. However,

fluorescence leakage, pachychoroid and retinal detachment did not improve, while retinal and choroidal
detachment spread further. Furthermore, pachychoroid
in peripheral fundus was observed only in the right eye,
and it has been reported that peripheral pachychoroid is
not seen in CSC [9]. Based on the above findings, UES
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Fig. 3 Intraoperative photographs at the initial surgery (a), second surgery (b, c), and third surgery (d-f). a Full-thickness sclerectomies were
performed. At the end of surgery, the scleral flap is resected. b At the second surgery, the scleral incision is adhered to tissue of the Tenon’s capsule
tissue and connective tissue regeneration is observed. c A full-thickness sclerotomy is made and subretinal fluid is drained using 532 nm intraocular
laser probe. d At the third surgery after the second recurrence, complete connective tissue regeneration at the surgical site is observed. e Tissue
of the Tenon’s capsule is removed, a full thickness sclerectomy is performed, and the surrounding sclera is coagulated with diathermy. f Finally,
mitomycin-C is applied for 3 mins. UES: uveal effusion syndrome

was diagnosed in the right eye. In addition, full-thickness
sclerectomies combined with mitomycin-C improved the
retinal and choroidal detachment in the right eye. Therefore, we believe that the clinical findings in the right eye
are in favor of UES rather than CSC. However, overlap of
clinical findings between UES and variant CSC has been
reported [10, 11]. The differentiation between UES and
variant CSC remains unclear. It is necessary to study a
large number of UES cases to further investigate the relationship of UES with CSC.
Drainage of subretinal and choroidal fluid, which has
been reported to be effective for UES [12], was performed
simultaneously with full-thickness sclerectomy, but only
transient effect was obtained. Connective tissue regeneration at the sclerectomy sites was speculated to be the

reason for the ineffectiveness of subretinal and choroidal
fluid drainage and full-thickness sclerectomies. Based on
this hypothesis, revision surgery was conducted using
full-thickness sclerectomies with mitomycin-C to inhibit
connective tissue regeneration, and favorable outcomes
were obtained. This clearly indicates that type 3 UES
has scleral abnormalities. Since type 3 UES has mildly
thickened or normal sclera, we believe that mitomycin-C
combined with sclerectomies [13] or ultrasound-guided
sclerectomies [14] would be more effective than subscleral sclerotomies or simple sclerectomies.
The eye with type 3 UES and the other with CSC had
the following common manifestations in the posterior pole: window defects and mild fluorescence leakage in FA, dilated choroidal vessels, mild choroidal
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Fig. 4 Fundus findings after the third surgery. a One month after surgery, retinal and choroidal detachment have disappeared. b On OCT,
macular choroidal thickness has decreased to 352 μm (up-down arrow). c In late-phase ICGA, choroidal hyperpermeability and dye leakage have
improved. d On OCT, the choroidal thickness in the inferior peripheral fundus has decreased to 554 μm (up-down arrow). e FAF image shows
hyperautofluorescent spots over a large area of the fundus. f FAF image depicts hyperautofluorescence consistent with the descending atrophic
tract from the macula. ICGA: indocyanine green angiography, OCT: optical coherence tomography, FAF: fundus autofluorescence

hyperpermeability, and dye leakage in ICGA. The common denominator of both type 3 UES and CSC is the
presence of dilated choroidal vessels and choroidal thickening on OCT at the posterior pole, suggesting that both
are pachychoroid spectrum diseases [5, 9, 15]. Both diseases are also similar in having no glycosaminoglycan
deposition in the scleral tissue.
However, there are some differences between type 3
UES and CSC. In FAF imaging, focal thickening of the
retinal pigment epithelium after absorption of retinal
detachment can be seen as hyperautofluorescent spots
[16], which facilitates evaluation of lesion size. Type 3
UES and CSC differ in lesion size. Pachychoroid, which
causes retinal detachment, is present only in the macula in CSC [9], but is present from the macula to the

peripheral fundus in type 3 UES. Consequently, UES
lesion occupies a large area of the fundus, while CSC
lesion is confined to an area centered on the macula. In
type 3 UES, the preoperative choroidal thickness was
565 μm in the macula and 820 μm in the peripheral fundus, suggesting that the peripheral pachychoroid is the
main cause of retinal and choroidal detachment in type
3 UES.
Type 3 UES is considered to have no scleral thickening. Histological measurements of scleral thickness at
the posterior pole averaged 0.95 ± 0.18 mm in healthy
subjects (mean age 62 years, axial length ≤ 26 mm) [17].
Measurements of unfixed resected sclera in patients
with uveal effusion syndrome (mean age 64 years)
averaged 1.3 mm (1.3–1.4 mm) in patients without
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intraoperative scleral thickening and 2.3 (1.5–2.9 mm)
in those with intraoperative scleral thickening [18].
Therefore, although scleral thickness observed during
surgery may appear normal, the sclera may be thicker
than that in healthy individuals.
Imanaga et al. [19] measured scleral thickness by
anterior segment OCT at 6 mm posterior to the scleral
spur in 4 directions, and reported that scleral thickness
in eyes with CSC was significantly thicker than that in
healthy subjects by 20–50 μm at each site. Based on
these results, they proposed that thick sclera may be
the etiology of CSC.
In conclusion, this case demonstrated pachychoroid
in the posterior pole as the common clinical manifestation of type 3 UES and CSC, although the extensive pachychoroid in the peripheral fundus in type 3
UES may have caused retinal and choroidal detachment. Full-thickness sclerectomies with mitomycin-C
improved pachychoroid in the peripheral fundus with
resolution of retinal and choroidal detachment, clearly
indicating that the sclera was the main cause of type 3
UES.
Abbreviations
CSC: central serous chorioretinopathy; FA: fluorescein angiography; FAF: fundus autofluorescence; ICGA: indocyanine green angiography; IOP: intraocular
pressure; OCT: optical coherence tomography; UES: uveal effusion syndrome.
Acknowledgements
No acknowledgements.
Authors’ contributions
HO, HS, and AK wrote the paper and acquired clinical data. HH, KT, RM and HN
reviewed the paper and interpreted the clinical data. AK did clinical revision
and supervised data interpretation. All authors have read and approved the
manuscript.
Funding
No funding.
Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Written informed consent was obtained from the patient for publication of
this Case Report and any accompanying images. A copy of the written consent is available for review by the Editor of this journal.
Competing interests
The authors declare that they have no competing interests.
Received: 25 October 2021 Accepted: 16 February 2022

Page 7 of 7

References
1. Schepens CL, Brockhurst RJ, Uveal effusion. 1. Clinical picture. Arch Ophthalmol. 1963;70(8):189–201.
2. Brockhurst RJ. Nanophthalmos with uveal effusion. A new clinical entity.
Arch Ophthalmol. 1975;93(12):1989–99.
3. Gass JD, Jallow S. Idiopathic serous detachment of the choroid,
ciliary body, and retina (uveal effusion syndrome). Ophthalmology.
1982;89(9):1018–32.
4. Uyama M, Takahashi K, Kozaki J, Tagami N, Takada Y, Ohkuma H, et al.
Uveal effusion syndrome: clinical features, surgical treatment, histologic examination of the sclera, and pathophysiology. Ophthalmology.
2000;107(3):441–9.
5. Terubayashi Y, Morishita S, Kohmoto R, Mimura M, Fukumoto M, Sato
T, et al. Type III uveal effusion syndrome suspected to be related to
pachychoroid spectrum disease: a case report. Medicine (Baltimore).
2020;99(31):e21441.
6. Lee WJ, Lee JH, Lee BR. Fundus autofluorescence imaging patterns in
central serous chorioretinopathy according to chronicity. Eye (Lond).
2016;30(10):1336–42.
7. Mohabati D, van Dijk EH, van Rijssen TJ, de Jong EK, Breukink MB,
Martinez-Ciriano JP, et al. Clinical spectrum of severe chronic central
serous chorioretinopathy and outcome of photodynamic therapy. Clin
Ophthalmol. 2018;12:2167–76.
8. Manayath GJ, Kuthirummal N, Ranjan R, Verghese S, Narendran V. Atypical
central serous chorioretinopathy with choroidal detachment: A case
report. Retin Cases Brief Rep. 2020. https://doi.org/10.1097/ICB.00000
00000001065
9. Izumi T, Maruko I, Kawano T, Sakaihara M, Iida T. Morphological differences of choroid in central serous chorioretinopathy determined by
ultra-widefield optical coherence tomography. Graefes Arch Clin Exp
Ophthalmol. 2022;260(1):295–301.
10. Boulanger E, Bonnin S, Delahaye-Mazza C, Tadayoni R, Gaudric A. Central
serous chorioretinopathy mimicking Idiopathic uveal effusion syndrome.
Retin Cases Brief Rep. 2021. https://doi.org/10.1097/ICB.0000000000
001170.
11. Maggio E, Mete M, Maraone G, Arena F, Pertile G. Scleral thinning surgery
for bullous retinal detachment with retinal pigment epithelial tear
in central serous chorioretinopathy: a case report. BMC Ophthalmol.
2020;20(1):133.
12. Matlach J, Nowak J, Göbel W. A novel technique for choroidal fluid drainage in uveal effusion syndrome. Ophthalmic Surg Lasers Imaging Retina.
2013;44(3):274–7.
13. Zhu I, Haq Z, Ali MH, Chang PY, Zahid S, Mieler WF. Application of adjunctive topical mitomycin-C in sclerostomy revision for refractory idiopathic
uveal effusion syndrome. Retin Cases Brief Rep. 2021;15(4):339–43.
14. Ghazi NG, Richards CP, Abazari A. A modified ultrasound-guided surgical technique for the management of the uveal effusion syndrome
in patients with normal axial length and scleral thickness. Retina.
2013;33(6):1211–9.
15. Jin S, Francisconi CLM, Wong DT. Pachychoroid findings in a case of uveal
effusion syndrome. Can J Ophthalmol. 2020;55(2):e74–e6.
16. Okuda T, Higashide T, Wakabayashi Y, Nishimura A, Sugiyama K. Fundus
autofluorescence and spectral-domain optical coherence tomography
findings of leopard spots in nanophthalmic uveal effusion syndrome.
Graefes Arch Clin Exp Ophthalmol. 2010;248(8):1199–202.
17. Vurgese S, Panda-Jonas S, Jonas JB. Scleral thickness in human eyes. PLoS
One. 2012;7:e29692.
18. Jackson TL, Hussain A, Morley AM, Sullivan PM, Hodgetts A, El-Osta
A, et al. Scleral hydraulic conductivity and macromolecular diffusion
in patients with uveal effusion syndrome. Invest Ophthalmol Vis Sci.
2008;49(11):5033–40.
19. Imanaga N, Terao N, Nakamine S, Tamashiro T, Wakugawa S, Sawaguchi
K, et al. Scleral thickness in central serous chorioretinopathy. Ophthalmol
Retina. 2021;5(3):285–91.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

